Natural Derived Surfactant Preparation As a Carrier of Polymyxin E for Treatment of Pseudomonas aeruginosa Pneumonia in a Near-Term Rabbit Model.
Pulmonary surfactant spreads rapidly over the airway epithelium, a property that could be harnessed to transport drugs into the lungs. For efficient drug delivery, an interaction between pulmonary surfactant and the drug to be administered is likely needed. On the other hand, the interaction should not compromise the activity of surfactant or the drug once delivered in vivo. The antibiotics gentamicin (an aminoglycoside) and polymyxin E represent drugs that could benefit from being delivered directly to the lung, thereby increasing local concentrations and reducing systemic side effects. Our aim was to study how the animal-derived surfactant poractant alfa (Curosurf®) affects the activities of polymyxin E and gentamicin against Pseudomonas aeruginosa. In vitro antimicrobial assays and a neonatal near-term rabbit model were used to evaluate the combinations of antibiotics and surfactant against Pseudomonas aeruginosa. The bactericidal activity of polymyxin E, but not of gentamicin, against P. aeruginosa was partly reduced in vitro in the presence of poractant alfa. In contrast, in the rabbit model of P. aeruginosa pneumonia, polymyxin E administrated together with surfactant was superior in lowering the bacterial load in the lungs compared to polymyxin E alone, without affecting plethysmographically recorded lung compliance. The results suggest that polymyxin E interacts with poractant alfa, which reduces the antibacterial effect in vitro. However, when polymyxin E mixed with surfactant is used in the in vivo pneumonia model, increased bactericidal effect was observed. This may be due to a more efficient spreading mediated by interactions between polymyxin E and surfactant. These results warrant further studies of surfactant preparations for drug delivery against lung infections.